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REMARKS 

This Amendmejit is filed in resj^onsc to the Office Action dated ifanuary 2S, 2002. 
Applicant first notes with apprecialion the Examiner's thorough examination ofthe applicgtion 
as evidenced by the Office Action. In response to the Office Action, Applicant has amended 
independent Claim 1 to clear up informalities noted by the Office Action. As discussed in detail 
below, Applicant rcspectfuJIy submits tliat amended independent Claim ] , as well as the claims 
diat depend therefrom include recitations that patcntably define over the cited references, taken 
either mdividually or in combination. In light of this, Applicant respectfully requests 
reconsideration and allowance of tlie application. 

L Consideration Of Previously S^bmittDd Tnformatiou Disclosure Statement 

It is noted that an initialed copy of the PTO Form 1449 that was submitted widi 
Applicant's In formation Disclosure Statement filed October 22, 2001 has not been returned to 
Applicant's representative with die Office Action. Accordingly, .it is requested that an initialed 
copy of the Fonn 1449 be forwarded to the undersigned with the next communication from the 
PTO. In order to tUcilitate review of die references by the Examiner, a copy of die Information 
Disclosure Statement and the Foim 1449 are attached hereto. Copies of the cited references were 
provided ai the time of llUing the original Tnfoi-mation Disclosure Statement, and, therefore, no 
additional copies of the references are submitted herewith. Applicant will be pleased to provide 
additional copies of the references upon the Bxaminer's request if it proves difficult to locate the 
original references. 

U. Objected Claim 1 Is Now Tn Compliance 

In paragraph 6, the Office Action objects to Claim 1 for containing certain informtdil^es. 
Spccitlcally, the Office Action objects to the piirase "at least one copybus to be connected to said 
at least one port — " The Office Action recommends the following amendments, which liave 
been accepted by the Applicant and implemented in this Amendment with minor changes 
"copybus [to be] connected to each of said at least one ports havin ft [port with] the copybus- 
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function," Applicant submits that these gmendnients lo iiidependentCUiim ^ overcome the 
objections noted in the Office Action. 

IfT- The Rcj actions 

in puragraphs 9-14, ihe Office Action rejects all of the pending claims of the application. 
In particular, the Office Action rejects Claims 1 and 3 tmder 35 U.S.C. § 102(e) as ajiticipated by 
a.S. Patent No, 6,321 ,298 to Hubis. The Office Action alleges thftt the Hi.»bis ^298 patent 
discloses a shared memory having aplurahty of memories accessible from a copybus side and a 
user side, at least one copybus, where the shared memory copies writes to one of the memories to 
the other memories through the copybiiS. The Office Aclion aclcnowledfics that the Hubis '29S 
patent may be interpreted as not disclosing multi-port memory devices. For this rcgson. the 
Office Action also rejects the claims under 35 U.S.C. § 103(a) as obvious in light ofthc 
combination of the Hubis '298 patent with either U.S. Patent No. 6,223,260 to Gujral et al. or 
U.S. Patent No. 6,021,472 to Hamaguchi. This Office Action alleges that these references 
disclose multi-poit memories and that it would be obvious to combine ihcm with the Hubis '298 
patent. Applicants respectfully disagree with these rejections as they apply to amended 
independent Claim 1 . 

IV. The Claims Are Patentable 

Applicant respectfully submits that amended independent Claim 1, as well as the claims 
that depend thererrom, is patentable over the cited references taken either hidividually or in 
conibination. More specifically, Applicant submits that none of the cited references individually 
or in combination teaches or suggests a shared memory having true multi-poil memories with N 
ports callable of N concuiTcnt accesses ^ as recited in amended independent Claim 1. 

Applicant first submits that the Hubis '298 patent does not teach or suggest anywhere in 
its disclosure the use of multi-port memories. On this point, the Office Action alternatively 
argues that controllers may be considered part ofthc cache as discussed in the Gujral '260 and 
Hamaguchi "472 patents to thereby form 2-port memories. Applictmts argue, however, that such 
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a combination forms Apseudo 2-port meinoty (delined later) not a multi-port memory. Pseudo 
2-port meinories have the technical disadvantage of allowing only access bandwidth of a l-port 
memory, not bandwidth of 2 ports, (i.e., not bandwidth N for N ports as recited in the claims). 
The functiotia] reason for the controller in the Gujral '260 and Hamaguchi '472 patents Is to 
transfonn conciuTent accesses of the ojcmory from 2 external ports into internally sequential 
accesses, not concun ent accesses, as with a true muhi-pon memory. Consequently, the pseudo 
2-port memory of the Gujral '260 and Hamaguchi '472 patents cannot bo used in an application 
requiring access baiidwidtli of 2 porta, but instead, can only be used for applications with an 
average access bandwidth equal to or smaller than I . 

The following definitions may be helpful in understanding this aspect: 

1 . Shared Memory - is defined as a memory capable of supplying an identical data base 

to several users, i.e., sharing Ihe possibility ofread and write accesses to tlic identical 
data base by all of flic users. 

2. True Multi-port Memoiy - a ttjemory having external independent ports that allow 

internal concurrent accesses fi-om all N ports, 

3. Pseudo Multi-port Memory - a memory having N external independent ports but 

allows internally concurrent access from k ports, where k is smaller than N. 

The important advantage of a true multi-port memory over a pseudo multi-port memory 
is a higher access bandwidth by approximately a factor N/lc. In the case that the number k is 
small in comparison to N, this advantaac is very substajitiaJ. A pseudo multi-poit memory 
provides interconnections for N jjort. bin can be used only in systems where the average access 
bandwidth to the memory is less tlian N. This means that actual accesses from each port may 
occur only spoi-adically. However, for a system that really requires access to all N ports 
concurrently, a true multi-porl memory, such as the one claimed in amended independent 
Claim I, is required. 

The main di fference between the claimed invention and tlie Hiibis '298 patent is that tlie 
claimed invention provides a shared memory having tnic multi-port memories. Tlie Hubis '298 
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patent does not provide si shared memoi^ based on true multi-port memories. Tn Fact, it does not 
even disclose a shaj'od momory baaed on pseudo multi-port memory. Rather, as displayed in 
Figure 3 of the Hubis '298 patent, shai-cd storage devices (hard disks ] 08) and a method (backed 
disk bus ] iO, rdid cantTollers I04j) for providing coherency of tlic 1-port cache systems 
(memory 202) of several processors cojincclod to these shared hard disk are disclosed. This is 
not a shared memory having true miiltl-port memories as recited in amended independent Claim 
1. In reality, the memory configuration of the Hubis '298 patent does not provide a shared 
memory because each of the caches comaiiis. in ficsncral, different data. Sittcc identical data may 
of course also be present in some of tlie caches, a method for cache coherency is needed and the 
aim of the Hubis '298 patent ia to provide such a method. Tlie purpose of the caches is just the 
usual purpose of caches, namely to buffer some data from the disk-based shared memory, which 
the corresponding processor is presently using. 

As mentioned previously and reiterated here, the combination of the Gujral '260 and 
Hamaguchi '472 patents with the Hubis '296 patent does not teach or suggest a shared memory 
having true muUi-port memories. Specifically, the Gujral '260 and Hainaguchi '472 patents do 
not disclose true multi-port memories. Instead, they disclose only pseudo multi-port memories. 
They include controllers, (which a true multi-port memory would not have), to turn concurrent 
reads of the two ports into sequential reads. As such, the pseudo multi-port memories support k 
concurrent accesses to an N port memory, while the tnio multi-port memory of the claimed 
invention provides N concurrent accesses to N ports. 

In light of the above. Applicant respectfully -submits that none of the cited references, 
taken either individually or in combination, teaches or suggests a shared memory having true 
multi-port memories as recited in amended independent Claim 1 . As such. Applicant 
respectfully submits that amended independent Claim 1, as well as the claims that depend 
therefrom, is patentable over the cited references. 
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CQNCLUSrON 

In view of the amended claira and the remarks preseoted above, it is respectfully 
submitted that all af the present claims of the application arc in condition for immediate 
allowance. It is thercfoine respectfully requested that a Notice of AJlowance be issued. The 
Examiner is encouraged to contact Applicant's undersigjied altomey to resolve any remaining 
issues in order to expedite examination of the present applicatioo. 

It is not believed thai extensions of time or fees for net addition of claims are required, 
beyond those that may otherwise be provided for in documents accompanying this paper. 
However, in the event that additional extensions of time ai-e necessaiy to allow consideration of 
this paper, such extensions are hereby petitioned under 37 CFR § 1 , ] 36(a), and any fee required 
therefore (including fees for net addi'tion of claims) is hereby authori^^ed to be charged to Deposit 
Account No. 16-0605. 

Respectflilly submitted. 




W, Kevin Ransom 
Registration No. 45,03] 
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Version with Markinf!S to Show Changes Made : 

h\ The Claims: 

Please amcjid Claim 1 as follows: 
1 . A shared memory comprisine: 

a plurality ortrue multi-port memories liavina N independent porta that allow internal 
concun-ent accesses of the memory for all N poit. wherein each memnvy has [each having] at 
least one port with a copybus-fiinction, and at least one port accessible from user side; ajid 

at least one copybiis [to be] connected to each oj' said at least one ports havi na [port witl)j 
the copybus-function; 

wherein said shared memory is adapted to copy contents of one of said muUi-porl 
memories, which has been changed by a writing operation from said user side, to other multi- 
port memories througli said at loa^t one copybus. 

CLr0l/453l402vl 
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